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Description 

[0001] The present Invention relates to a machine for 
the silk-screen printing of substantially flat sheets such 
as sheets of glass, panels and the like, equipped with 
apparatus for the automatic adjustment of the reiative 
position of the sheet being processed with respect to the 
fixed printing screen. 

[0002] It is known, in particular in the glass sector, of 
the need to print decorations and the like onto flat sheets 
such as sheets of glass and the like, by means of the 
silk-screen printing technique, as are also known silk* 
screen printing machines especially designed for this 
purpose and provided with devices for adjusting the po- 
sitton of the printing frame relative to the surface of the 
glass, both in directions lying in a plane parallel to the 
glass itself and in a vertical direction perpendicular to 
the plane of the glass; in this vertical direction the so- 
called "off contact" distance of the printing screen from 
the glass itself is determined, said distance serving to 
avoid printing smudges which would occur if the screen 
were in contact with the glass. 

[0003] An example of such machines is described in 
the patent application IT-94A 2203 and into US 
4,389,936. 

[0004] Said machines of the known type, however, 
have some drawbacks including the need of having to 
perfonm relative centring of the sheet on which silk- 
screen printing is to be performed and the printing 
frame, by means of manual adjustments of the position 
of the frame itself with respect to the sheet which, on the 
other hand, Is kept locked in a suitably predefined posi- 
tion. 

[0005] This type of relative centring of printing frame 
and sheet on which silk-screen printing is to be canied 
out requires, however, that the entire printing frame be 
displaced in order to be able to perform the said adjust- 
ments, thus causing considerable difficulties during ex- 
ecution and measurement errors, mainly due to the in- 
evitable play which forms between the various parts 
making up the said frame. 

[0006] The technical problem which is posed, there- 
fore, is that of providing a machine for the silk-screen 
printing of flat articles such as sheets of glass and the 
like, which allows rapid and precise relative centring of 
the sheet to be printed also in the case of glass sheets 
with an asymmetrical profile. 

[0007] Within the scope of this technical problem, a 
further object is that of providing a machine which com- 
prises relative centring means allowing the said opera- 
tion to be perfomried both in a totally automatic manner 
and in a semi-automatte manner. 
[0008] These results are obtained by the present in- 
vention, which comprises a machine for the silk-screen 
printing of flat articles such as sheets of glass and the 
like, equipped with an apparatus for the automatic ad- 
justment of the relath/e position of the sheet being proc- 
essed with respect to the fixed printing screen. 
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[0009] Further details may be obtained from the fol- 
lowing description, with reference to the accompanying 
drawings, in which: 

5 Figure 1 shows a schematic axonometric 

view of a machine according to the 
invention; 

Figure 2 shows a front view from the front 

10 side of the machine according to 

Fig. 1; 

Figured shows a schematic view of the 

machine along the plane indicated 
15 by ili-lll In Fig. 2; 

Figure 4 shows a schematic section along 

the plane indicated by IV-IV in Fig. 
3 of the device for locking and cen- 
20 tring the glass with respect to the 

frame in the manual adjustment 
version; 

Figure 5 shows a plan view of the movable 

25 guides of the centring device ac- 

cording to Fig. 4; 

Figure 6 shows a section along the plane 

indicated by IV-IV in Fig. 3 of the 
30 device for locking and centring the 

glass with respect to the frame in 
the automatic adjustment version; 

Figure 7 shows an enlarged view of the end 

35 parts of the section according to 

Fig. 6; 

Figures 8a, 8b show a schematic vertical section 
of the torque-limiting coupling for 
40 locking the glass respectively in 

the positions with the rollers open 
and the rollers closed; 

Figures 9a, 9b show a schematic view of the 
45 means for automatic centring of 

the glass with respect to the 
frame. 

[001 0] As shown in Figure 1 , the machine 1 according 
so to the invention is composed of four uprights 1 0 support- 
ing two fixed beams 20 fastened to the top ends of the 
said uprights 10. Said beams have mounted on them 
slidably in the longitudinal direction a bridge 30 which 
has fixed to it the support carrying the doctor blade 40, 
55 the squeegee and associated means 50 for operation 
thereof In a direction perpendicular to the plane of the 
glass 2. The orientation of the machine is such that there 
is a front side la where the operator stands, a side 1b 
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for the supplying of the glass sheets 2. a rear side 1c, 
and a side 1 d for unloading the glass. 
[0011] The uprights 10 also have connected to them 
two longitudinal guides 60 which can be operated so as 
to nnove In a substantially vertical direction with respect s 
to the underlying surface 3 supporting the glass 2 by 
means of associated actuating devices 70 and 80. 
[001 2] Said guides 60 have fixed to them the counter- 
frame 90 which carries the frame 4 of the printing screen 
4a. 

[0013] The frame 4 supporting the screen 4a is fixed 
to the counter-frame 90 by means of cross-pieces 92 
sliding by means of supports 91 on the counter-frame 
itself, which is in turn fastened to the guides 60 by means 
of holes in the counter-frame 90 inside which corre- 
sponding pins of means 1 60 for adjusting the position 
of the counter-frame, fixed to the cross-pieces 60 (Fig. 
3), are accommodated. 

[0014] Said adjusting means 1 60 act so as to position 
the counter-frame 90, and hence the frame 4, in the dif- 
ferent directions of the horizontal plane and with respect 
to the predetennlned zero position of the machine. 
[0015] The bridge 30 (Fig. 1) carries the group 50 for 
moving the support 40 carrying the doctor blade and the 
squeegee. Said moving group substantially consists of 
a pair of cylinders arranged behind on another in the 
longitudinal direction of the machine and respectively 
connected to the printing doctor blade and to the spread- 
ing squeegee. 

[0016] Operation of the machine Is as follows: once 
the printing screen 4 has been prepared, the said screen 
is mounted on the counter-frame 90 by sliding the cross- 
pieces 92 by the required amount and locking them in 
position; then the counter-frame 90 is mounted on the 
guides 60 on which it rests by means of rectangular 
blocl<s 93. 

[001 7] At this point, by operating the handwheels 1 60, 
adjustment of the counter-frame 90 with respect to the 
horizontal surface 3 supporting the glass 2 is performed, 
obtaining definitive positioning of the counter-frame and 
hence the screen 4a. 

[0018] The lugs 93 are finally fixed, via known means, 
to the guides 60, thus making the counter-frame 90 per- 
fectly integral with the said guides. 
[001 9] I n Fig. 3 it can be seen how the working surface 
3 has fomned in it at least three slits 3a arranged in the 
two directions - longitudinal and horizontal - of the ma- 
chine; more particularly, the example in the Figure 
shows two slits parallel to the transverse direction and 
one slit parallel to the longitudinal direction; It is obvious, 
however, that it is possible to provide any combination 
of the positions of the said slits in relation to the specific 
requirements. 

[0020] As can be seen in Figs. 4 and 5, each slit 3a 
in the surface 3 has associated with it a device 100 for 
centring the glass 2 with respect to the printing screen 
4a; said device comprises at least one support 1 01 fixed 
in the vertical direction to the surface 3 on which the 
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glass 2 rests, by means of associated means arranged 
in the vicinity of the opposite ends of the guide Itself and 
comprising a sliding shoe 1 01 a, substantially in the form 
of an uptumed U, suitable for allowing relative sliding, 
In the longitudinal direction, of the support 101 with re- 
spect to the fixed surface 3, as will be explained more 
clearly below. 

[0021] The upper surface of the support 101 has 
formed in it two longitudinal guides 101b arranged sym- 
metrically with respect to the line of transverse symme- 
try of the support 101. 

[0022] Each longitudinal guide 101b has housed in- 
side it a sliding carriage unit 102 on which there is fixed 
a vertical flange 1 02a, the upper free end of which has 
mounted on it a roller 1 02b idle on a vertk^l axis; more 
particularly said roller is supported by a horizontal sup- 
port 1 02c extending towards the outside so as to allow 
a greater travel in relation to the dimensions of the glass 
2, as will be explained more clearly below. 
[0023] Each camage unit 102 is also attached on op- 
posite sides to a toothed belt 103 forming an endless 
loop on two Idle pulleys 1 03a arranged at the opposite 
ends of the support 1 01 . 

[0024] One of the two carriage units 1 02 is moreover 
fastened to the free end of the rod 1 04a of a pneumatic 
cylinder 104, the travel of which causes movement of 
the toothed belt 1 03 in both directions and therefore the 
symmetrical movement towards one another or away 
from one another of the two carriage units 102 and 
hence the rollers 102b projecting on the working sur- 
face. More particularly the outward movement of the rod 
1 04a causes movement of the carriage units 1 02 away 
from each other towards the end of the guide 1 01 , while 
the inward movement of the rod causes a relative ap- 
proaching movement of the carriage units towards the 
centre of the guide 101. 

[0025] Said cylinder, if suitably calibrated, detemnines 
moreover the closing force on the glass and retention 
thereof during the various operations. 
[0026] As shown in Fig. 4, the fixed working surface 
3 also has secured to it a flange 1 05, substantially in the 
form of an upturned L, on the vertical side 1 05a of which 
are mounted the means 200 for adjusting the relative 
longitudinal position of the support 101 and the fixed 
working surface 3. 

[0027] Said adjusting means 200 substantially consist 
of a horizontal screw 201 passing through a hole 105b 
in the side 1 05a of the L-shaped flange 1 05, the thread- 
ing 201a of the screw 201 being designed to engage 
with a female thread 302a of a projection 302 fixed to 
the support 1 01 . The head of the screw comprises an 
operating handwheel 201 b which acts on a stop piece 
comprising a digital counter 201c which displays the 
measurement of the displacement performed by the 
screw 201 . 

[0028] With this configuration, the rotation of the 
handwheel in either direction causes sliding, in the lon- 
gitudinal direction , of the support 1 01 on the sliding shoe 
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1 01 a In the form of an upturned U integral with the fixed 
surface 3. 

[0029] Operation of the machine in the configuration 
for manual adjustment described above is as follows: 
[0030] Once the sillc-screen printing machine has 
been prepared and the printing screen 4 positioned in 
its seat (Figs. 1 and 3) on the counter-frame 90 and the 
latter positioned on the guides 60 in a fixed position on 
a plane parallel to the glass 2 and then lodged to the 
guides 60 themselves via l<nown means associated with 
the lugs 93, the sheet of glass 2 is supplied (by means 
of associated devices not shown), an^anging it on the 
wori<ing surface 3 in an approximately centred position. 
[0031 ] At this point, sensors, not illustrated, cause ac- 
tivation of the devices 1 00 for centring the glass 2 with 
respect to the printing screen 4a: more particularly (Fig. 
4) the cylinders 104 associated with each support 101 
are actuated so as to cause retraction of the rod 1 04a 
inwards; the travel of the rod 104a causes movement, 
in an anti-cloclcwise direction, of the toothed belt 103, 
the rotation of which about the pulleys 1 03a causes the 
symmetrical movement towards one another of the car- 
riage units 102 which, by means of the horizontal sup- 
port 102c, transport the rollers 102b towards the sheet 
2 arranged on the working surface 3, until they come 
into contact with the edges of the said sheet, resulting 
in stable holding thereof. 

[0032] The symmetrical closure of the rollers 1 02b 
against the sides of the sheet 2 causes stable gripping 
thereof by the rollers and displacement of the sheet to- 
wards the centre position of the machine; during this 
stage the glass 2 is therefore l<ept integral with the de- 
vices 1 00 and centred with respect to the machine, but 
not with respect to the screen 4a; it is therefore neces- 
sary to centre the glass 2 with respect to some printing 
reference points 4b present on the screen 4a itself (Fig. 
9a). 

[0033] In order to obtain this centring action, the op- 
erating handwheels 201b of each support 101 are op- 
erated so that, by means of the screw 201 , they cause 
the translation of the respective support 101, and hence 
the sheet 2 integral therewith, by means of the rollers 
1 02b: in this way it is possible to centre the glass 2 with 
respect to reference points of the printing screen 4a, 
moving with micrometric precision the glass with respect 
to the printing frame rather than vice versa. 
[0034] The handwheels 201b operating the screws 
201 may also have associated with them an instrument 
for digital measurement 201c suitable for displaying the 
relative displacement of the support 101 and allowing 
recording of said measurements so as to be able to print 
identical batches of glass sheets also in different time 
periods, reducing to a minimum the idle time for prepa- 
ration of the machine. 

[0035] With reference to Figs 6 to 9b, a second, totally 
automated embodiment 1 000 of the device for centring 
the glass 2 is now described. 

[0036] As illustrated in Figs. 6 and 7, the apparatus 
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1000 for centring, with automatic adjustment, the glass 
2 with respect to the printing screen 4a retains the same 
basic components of the version for manual adjustment, 
namely: the support 1 01 , the can-iage units 1 02 carrying 

5 the rollers 1 02b gripping the glass 2. the screws 201 for 
translation of the supports 1 01 , with which there are as- 
sociated devices 500 for automatic control and opera- 
tion of the toothed belt 103, devices 600 for operation 
and control of the screw 201 , devices 700 (Fig. 9b) for 

10 detecting the relative position of the screen 4a and for 
controlling and operating the actuating devices 600. 
[0037] More partlculariy, one of the two pulleys 1 03a 
supporting the toothed belt 1 03 is driven by means of a 
gearmotor 501 operating a drive shaft 502 coaxial with 

IS the pulley 103a which is coaxially constrained, by 
means of a tongue 520a, with a driven shaft 520. The 
gearmotor is fixed to the support 101 by means of as- 
sociated connecting elements 502b. 
[0038] Between the said drive shafts 502 and the driv- 

20 en shaft 520 there is arranged a torque-limiting coupling 
510 comprising a base 511 which is fixed to the shaft 
502 of the geannotor and retained by a clamp 511a and 
by a washer 511b which are connected together. 
. [0039] Coaxially with the base 511 there is arranged 

25 a safety spacer 512 which has keyed Inside it a bush 
513, the upper edge of which has a circular lip 513a to 
which a first end of a torsion spring 51 4 is fixed, the other 
end being fixed to the washer 511b. 
[0040] Transversely with respect to the shaft 520 and 

30 in a position contained In the axial dimension of the bush 
51 3 there is formed a seat 51 2b In which a first pin 51 5a 
is accommodated. 

[0041 ] On the shaft 502 and below the said first pin 
515a there is also arranged a second pin 515b perpen- 

35 dicutar to the first pin and inserted in an inclined recess 
51 6 fomriing a cam formed on the bush 51 3. 
[0042] Opposite the external surface of the said cir- 
cular lip 513a of the bush 513 there is also arranged a 
proximity sensor 51 7 fixed to the support 1 01 by means 

^0 of an adjustable flange 51 7a. 

[0043] The screw 201 operating the support 1 01 is in 
this case actuated by a servomotor 602 provided with a 
measuring device 601 and connected to data process- 
ing devices in turn connected to the devices 700 for de- 

45 tecting the position of the printing screen 4a described 
below. 

[0044] Said devices 700 (Fig. 9b) for detecting and 
controlling relative centring of glass 2 and printing 
screen 4a comprise two telecameras 701 inserted in 

50 corresponding holes 701 a of the surface 3 and the lens 
of which, if necessary illuminated by a corresponding 
light source 702 arranged above the printing frame 4, is 
able to detect the image of a reference point 4b suitably 
positioned on the printing screen 4a, transforming the 

55 optical signal into a corresponding digital electrical sig- 
nal, to be sent to an electronic device 703 for processing 
the data in tum able to send command signals to the 
motors 602 for actuating the respective screws 201 . 
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[0045] Operation of the automatic centring device is 
as follows: 

[0048] Once the silk-screen printing machine has 
been prepared and the printing frame 4 positioned in its 
seat, the telecameras 701 detect any misalignment of 
the reference points 4b of the screen 4a with respect to 
the ideal vertical axis of alignment between telecamera 
and reference point 4b and, on the basis of the optical 
signal representing said misalignment, send corre- 
sponding electrical signals to the unit 703 controlling the 
actuating operations so that the said unit is able to cal- 
culate the correction to be made to the final position of 
the sheet, so that the latter is displaced with respect to 
the fixed reference points of the machine (telecameras) 
by the same amount with which the frame 4 is displaced, 
thus resulting in positioning of the sheet 2 centred with 
respect to the screen 4a whatever the displacement of 
the latter with respect to the fixed reference points and 
whatever the shape and the entry position of the sheet 
onto the working surface 3. 

[0047] Therefore, when the sheet enters onto the 
working surface, sensors cause activation of the devic- 
es for centring the glass 2 with respect to the printing 
screen 4a: more particularly, the gearmotorSOl is acti- 
vated, such that it causes rotation of the drive shaft 502, 
said rotation (Figs. 8a, 8b, 7) causing movement, by 
means of the second pin 515b and the spring 514, of 
the bush 513 which causes rotation of the driven shaft 
520 which in turn rotates the pulley 103a which moves 
the toothed belt to which the carriage units 1 02 are at* 
tached, the latter moving symmetrically towards one an- 
other until the rollers 102b come into contact with the 
respective edges of the sheet 2 against which they start 
to press. 

[0048] This pressure causes stoppage of the toothed 
belt 103 and hence the motor-driven pulley 103a and 
the driven shaft 520, while the drive shaft 502 continues 
to rotate; said rotation causing sliding of the pin 515b on 
the inclined cam 51 6 of the bush 51 3, causing axial rais- 
ing of the bush itself and hence translation of its lip 
above the proximity sensor 51 7 which sends a stop sig- 
nal to the gearmotor 501 . 

[0049] From this point on, the rollers are kept in the 
closed condition by the spring 514, calibration of which 
may be predefined by means of adjustment of the base 
511. 

[0050] Below closing of the rollers 1 02b, the telecam- 
eras 701 detect the position of the reference mari<s 4b 
arranged on the screen 4a with respect to the fixed ref- 
erence points (telecameras), calculating the misalign- 
ment thereof with respect to the telecameras them- 
selves which send suitable signals to the control unit 
703; the latter activates the motor 602 for operation of 
the respective screw 201 which causes displacement of 
the support 1 01 so that stoppage of the rollers 1 02 grip- 
ping the glass is perfonmed in relative positions such as 
to cause centring of the glass 2 with the printing screen 
4a. 



[0051] It must also be emphasized how the centring 
apparatus according to the invention also allows detec- 
tion and compensation, during printing, of any displace- 
ments from the initial position of the reference points 4b 
5 of the screen 4a due to the elastic deformation of the 
latter, thus minimising the idle time and production re- 
jects due to this cause. 



1. Machine for the silk-screen printing of flat articles 
such as sheets of glass (2) and the like, comprising 
at least four fixed uprights (1 0) supporting horizon- 

IS tal parallel beams (20), on which a bridge (30) car- 
rying printing means (40) is movable, and a surface 
(3) for resting the glass (2). characterized in that 
It is provided with an apparatus (100; 1 000) for grip- 
ping and centring the glass (2) with respect to the 

20 fixed printing screen (4a). 

2. Machine according to Claim 1 , characterized In 

that said centring apparatus (1 00; 1 000) comprises 
at least one support (101) which is movable on re- 

25 spective sliding shoes (1 01 a) integral with the fixed 
printing surface (3) and which carries a pair of grip- 
ping elements (102b), symmetrically movable in 
translation with respect to one another under the 
operating action of associated actuating means 

30 (1 04; 500) and transmission means (1 03, 1 03a), for 
engagement with the sheet (2) to be centred, said 
movable support (101) having associated with it 
con^esponding means (201, 201a) for effecting 
translation connected to associated operating 

35 means (201b; 602). 

3. Machine according to Claim 2, characterized In 
that said means for effecting translation of the sup- 
port (101) consist of a screw (201) suitable for en- 

40 gagement with a corresponding female thread 
(302a) integral with the support (1 01 ). 

4. Machine according to Claim 2, characterized In 
that said supports (101) are at least three in 

45 number. 

5. Machine according to Claim 2, characterized in 
that said transmission means associated with each 
support (101) comprise a pair of carriage units (102) 

50 canying said gripping means (1 02b) and attached 
to a toothed belt (103) forming an endless loop on 
two pulleys (1 03a) which are pivotably mounted at 
the opposite ends of each movable support (101). 

55 6. Machine according to Claim 2 and 5, characterized 
In that said means for actuating the toothed belt 
(103) consist of a pneumatic cylinder (104). 
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7. Machine according to Claim 2, characterized in 
that said means (500) for actuation of the toothed 
belt (103) consist of a geamnotor (501) operating a 
drive shaft (502) connected, via a torque-limlting 
coupling (51 0). to a driven shaft (520) canying one 
of the pulleys (103a). 

8. Machine according to Claim 7, characterized in 
that said torque^iimlting coupling comprises a bush 
(513) which is coaxial with the shaft (502) and has 
an end lip suitable for co-operating with sensor 
means (517) and inside which a cam (516) is 
formed. 

9. Machine according to Claim 8, characterized in 
that said cam (516) is formed by an Inclined groove 
formed on the Internal surface of the bush and suit- 
able for co-operating with a corresponding pin 
(515b) transversely accommodated in the shaft 
(502). 

10. Machine according to Claim 1, characterized in 
that said centring apparatus (1 00) is of the manual 
adjustment type. 

11. Machine according to Claim 10, characterized in 
that the means for manually operating the screw 
(201) for translation of the support (101) consist of 
a manual handwheel (201b). 

12. Machine according to Claim 10, characterized in 
that the means for operating the screw (201 ) are 
associated with means for digital display of the po- 
sition assumed. 

13. Machine according to Claim 1, characterized in 
that said centring apparatus (1 000) is of the auto- 
matic adjustment type. 

14. Machine according to Claim 13, characterized in 
that said means for operating the screw (201) con- 
sist of a servomotor (602) controlled by means of a 
CNC device connected to means for detecting the 
position of the reference points (4b) formed on the 
printing screen (4a). 

15. Machine according to Claim 14, characterized in 
that said means for detecting said reference points 
(4b) consist of a pair of telecameras (701) fixed to 
the worldng surface (3) and illuminated by conre- 
sponding light sources (702) arranged above the 
screen (4a). 



PatentansprOche 

1. Seidensiebdruckmaschlne fOr flache Artikel wie 
Glasscheiben (2) und dergleichen, umfassend mln- 



destens vierfeste StCitzen (10), die horizontale par- 
allele Trager (20) abstutzen, auf denen eine eine 
Druckeinrichtung (40) tragende Brucke (30) beweg- 
bar ist, und eine Aufnahmeflache (3) fur das Glas 
5 (2), dadurch gelcennzeichnet, daB sie mit einer 
Vorrlchtung (100; 1000) zum Greifen und Zentrie- 
ren des Glases (2) bezuglich der fixierten Druck- 
schablone (4a) ausgestattet ist. 

10 2. Maschine nach Anspruch 1, dadurch gekenn- 
zeichnet, daB die Zentriervorrichtung (100; 1000) 
mindestens eine Halterung (101) aufweist, die auf 
zugehdrigen Gleitschuhen (101a), die einstuckig 
mit der feststehenden Druckfl3che (3) ausgebildet 

15 sind, beweglich ist, und die ein Paar Greifelemente 
(102b) tragt, symmetrisch transtatorisch bewegbar 
in Bezug aufelnanderbei Einwirkung einer zugehd- 
rigen Betatlgungseinrichtung (104; 500) und einer 
Ubersetzungseinrichtung (103, 103a), um mit dem 

20 zu zentrierenden Flachstuck (2) in Eingrlff zu treten, 
wobel der beweglichen Halterung (101) entspre- 
chende Mittet (201 , 201 a) zugeordnet sind, um eine 
Translation in Verbindung mit zugehdrigen Bedie- 
nungsmitteln (201b; 602) zu bewiricen. 

25 

3. Maschine nach Anspruch 2, dadurch gekenn- 
zelchnet, daB die Mittel zum Bewirken einer Trans- 
lation der i-lalterung (101) aus einer Spindel (201) 
bestehen, die in EIngriff bringbar ist mit einem ent- 

30 sprechenden Innengewinde (302a), welches ein- 
stuckig mit der IHalterung (101) ausgebildet ist. 

4. Maschine nach Anspruch 2, dadurch gekenn- 
zeichnet, daB die IHalterungen (101) In einer An- 

35 zahl von mindestens drei vorhanden sind. 

5. Maschine nach Anspruch 2, dadurch gelcenn- 
zeichnet, daB die Ubersetzungseinrichtung, die je- 
der Halterung (1 01 ) zugeordnet Ist, ein Paar Schlit- 

40 teneinheiten (102) aufweist, die die Greifeinrich- 
tung (102b) tragen und an eInem Zahnriemen (103) 
befestlgt sind, der eine Endlosschieife auf zwei Rie- 
menscheiben (103a) bildet, die drehbar an einan- 
der abgewandten Enden Jeder beweglichen Halte- 

45 rung (1 01 ) gelagert sind. 

6. Maschine nach Anspruch 2 und 5, dadurch ge- 
kennzeichnet, daB die Mittel zum Betatlgen des 
Zahnriemens (103) aus einem Pneumatlkzyllnder 

50 (104) bestehen. 

7. Maschine nach Anspruch 2, dadurch gekenn- 
zeichnet, daB die Mittel (500) zum Betatigen des 
Zahnriemens (1 03) aus einem Getriebemotor (501) 

55 bestehen, der eine Antriebswetle (502) betattgt, die 
uber eine drehmomentbegrenzende Kupplung 
(51 0) an eine angetriebene Welle (502) gekoppeit 
ist, welche eine der Riemenscheiben (103a) trdgt. 
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8. Maschine nach Anspruch 7, dadurch gekenn- 
zeichnet, daB die drehmomentbegrenzende Kupp- 
lung eine Ringschelbe (513) koaxlal mit der Welle 
(502) aufwetst, weiterhin eine Endlippe, die sich zur 
Zusammenwirkung mit Sensormittein (517) eignet, 
und in deren Innerem eine Steuerkurve (51 6) gebll- 
det ist. 

9. Maschine nach Anspruch 8, dadurch gekenn- 
zelchnet, daB die Steuerkurve (51 6) durch eine ge- 
neigte Nut gebildet Ist, welche an der Innenflache 
der Ringscheibe ausgebildet ist und sich zum Zu- 
samnnenwirken mit einem entsprechenden Zapfen 
(515b) eignet, der in Querrichtung veriaufend In der 
Welle (502) aufgenommen Ist. 

10. Maschine nach Anspruch 1, dadurch gekenn- 
zelchnet, daB die Zentriervorrichtung (100) manu- 
eti einstellbar ist. 

11. Maschine nach Anspruch 10. dadurch gekenn- 
zelchnet, daB die Mittel zum manuellen BetStigen 
der Spindel (201) zur Translation der Halterung 
(101) aus einem IHandrad (201b) bestehen. 

12. Maschine nach Anspruch 10. dadurch gekenn- 
zelchnet, daB den Mittein zum BetStigen der Spin- 
del (201 ) Mittel zur digitalen Anzeige der eingenom- 
menen Steilung zugeordnet sind. 

13. Maschine nach Anspruch 1, dadurch gekenn- 
zeichnet, daB die Zentriervorrichtung (1000) vom 
Typ mit automatischer Einsteiiung ist. 

14. Maschine nach Anspruch 13, dadurch gekenn- 
zeichnet, daB die Mittel zum Betatigen der Spindel 
(201) aus einem Servomotor (602) bestehen, der 
mit einer NC-Steuereinrichtung gesteuert wird, die 
an Mittel zum Erfassen der Lage der Referenzpunk- 
te (4b) an der Druckschablone (4a) gekoppeit ist. 

15. Maschine nach Anspruch 14, dadurch gekenn- 
zeichnet, daB die Mittel zum Erfassen der Refe- 
renzpunkte (4b) aus einem PaarTeiekameras (701 ) 
bestehen, die an der Arbeltsflache (3) fixiert sind 
und von zugehdhgen LIchtquellen (702) beleuchtet 
werden, die oberhaib des Siebs (4a) angeordnet 
sind. 



Revendications 

1. Machine pour I'impression s^rigraphique d'articles 
plats tels que des panneaux de verre (2) et similai- 
res, comprenant au moins quatre montants fixes 
(10) supportant des poutres horizontales paranoics 
(20). sur lesquelles est mobile un pont (30) portant 
des moyens dimpression (40), et une surface (3) 
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pour recevoir le verre (2), caractdrisee en ce quel- 
le est ^quip6e d'un dispositif (100 ; 1000) de serra- 
ge et de centrage du verre (2) par rapport au tamis 
d'impression fixe (4a). 

5 

2. Machine selon la Revendication 1 , caracterls4e en 
ce 171/eledit dispositif decentrage(100 ; 1000) com- 
prend au moins un support (101) qui est mobile sur 
des patins coulissants respectifs (101a) int6gr6s k 

10 la surface (3) d'impression fixe etqui porte une paire 
d'^l^ments de serrage (102b), mobiles de manidre 
sym6trique en translation Tun par rapport k I'autre 
sous Taction de moyens d'actionnement (104 ; 500) 
et de moyens de transmission (103, 103a) asso- 

IS c\6s, pour un engagement avec le panneau (2) k 
centrer, ledit support mobile (101) ayant, associ6 h 
lui, des moyens correspondants (201, 201a) pour 
effectuer la translation relics k des moyens de com- 
mando associ^s (201b ; 602). 

20 

3. Machine selon la Revendication 2, earactSrls^e en 

ce que lesdits moyens pour effectuer la translation 
du support (1 01 ) se composent d'une vis (201 ) pro- 
pre ^ un engagement avec un filetage femelle cor- 
25 respondant (302a) int6gr6 au support (1 01). 

4. Machine selon la Revendication 2, caraGt4rls6e en 
ce que lesdits supports (101) sont au nombre d'au 
moins trois. 

30 

5. Machine seton la Revendication 2. caract6ris6e en 
ce que lesdits moyens de transmission associ6s k 
chaque support (1 01 ) comprennent une paire d'en- 
sembles-chariots (102) portant lesdits moyens de 

3S serrage (1 02b) et f Ix6s k une courroie dent^e (1 03) 
formant une boucle sans fin sur deux pou lies (1 03a) 
qui sont mont^es pivotantes aux extr§mit6s oppo- 
s6es de chaque support mobile (101). 

40 6. Machine selon la Revendication 2 et la Revendica- 
tion 5, caracteris4e en ce que lesdits moyens d'ac- 
tionnement de la courroie dentde (103) sont cons- 
titu6s par un cylindre pneumatlque (104). 

45 7. Machine selon la Revendication 2, caract6ris6e en 
ce que lesdits moyens (500) pour actionner la cour- 
roie dent6e (103) sont constitu6s par un moteur 

(501) k engrenages commandant un arbre menant 

(502) reli6, via un accouplement (510) limiteur de 
50 couple, k un arbre men6 (520) portant i'une des 

poulies (103a). 

8. Machine selon la Revendication 7, caractMsSe en 
ce que (edit accouplement limiteur de couple com- 
55 prend une doullie (513) qui est coaxiale de Tarbre 
(502) et poss^de une l^vre terminale adapt^e pour 
coop^rer avec des moyens d^tecteurs (517) et k 
I'int^rieur de laquelle est fonm^e une came (516). 
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9. Machine selon la Revendicatlon 8, caracterisSe en 
ce que ladite came (51 6) est form6e par une rainure 
inclln^e form^e sur la surface int6rieure de la doullle 
et apte h coop^rer avec une broche correspondante 
(515b) regue transversalement dans i'arbre (502). 5 

1 0. Machine selon la Revendicatlon 1 , caractMs^e en 
ce que ledit dispositif de centrage (1 00) est du type 
d r^lage manuel. 

11. Machine selon la Revendicatlon 10, caract6risee 
en ee que tes moyens pour actionner manuelle- 
ment la vis (201 ) pour la translation du support (1 01 ) 
sont constitute par une roue d main manuelle 
(201b). 

12. Machine selon la Revendicatlon 10, caractSrisee 
en ce que les moyens pour actionner la vis (201) 
sont associ6s h des moyens d'aff Ichage num^rique 
de la position supposSe. 20 

13. Machine selon la Revendicatlon 1 , caractMsde en 
C0 gue ledtt dispositif de centrage (1000) est du ty- 
pe d r^glage automatique. 

14. Machine selon la Revendicatlon 13, caract6rls6e 
en ce que lesdits moyens pour actionner la vis 
(201) sont constitute par un servomoteur (602) 
contrdi^ au moyen d'un dispositif k commando nu- 
m^rique par ordlnateur (CNC) rell6 h des moyens 
de detection de la position des points de rdf^rence 
(4b) formte sur le tamis d'impression {4a). 

15. Machine selon la Revendicatlon 14. caract4risee 
en ce que lesdits moyens pour detector lesdits 
points de r^f^rence (4b) sont constitute par une 
paire de t^lteam^ras (701) fixtes k la surface de 

travail (3) et ^clalr^es par des sources tumineuses 
correspondantes (702) plac^es au-dessus du tamis 
(4a). 
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